Supplementary Movie S1: four known breakup modes
This video demonstrates four known modes: geometry-controlled, dripping, jetting, and tipstreaming in capillary microfluidic devices. The inner phase is 70 wt.% glycerol in distilled water, and outer phase is silicone oil. The video is recorded with 1000 fps and played with 50 fps.
Supplementary Movie S2: tip-multi-breaking mode
This video shows the multi-droplet sequences with different droplet numbers from two to over ten. The inner phase is 70 wt.% glycerol in distilled water, and outer phase is silicone oil.
The video is recorded with 1000 fps and played with 20 fps.
Confirmation of i R as geometric progression
Based on the experimental observations, the series droplet sizes are presumed to obey the rule of geometric progression. An imagined circumscribed cone is introduced to enclose all the droplets when they are lined adjacently in a decreasing order, see Fig. S1 (a). Then the relation between half apex angle of the cone  and radius of the
where
is the common ratio of the geometric progression. However, the validation of geometric progression still needs to be verified quantitatively. Kinetic analysis is employed to quantify the process of droplet sequence formation.
Several parameters are defined to illustrate the problem, see According to literature 4, 5 , both the inner liquid tip and thread neck radii ( Fig. S1(d) ) are assumed to be thinning constantly with time during all the breakup process, and after all the droplets are generated, 0
as illustrated in Fig. S1 (e).
We also assume that at the start of the th i droplet pinch-off, the mushroom-shaped neck radius i neck R (Fig. S1(d) ) is equal to the tip radius t , an estimation is achieved (see Fig. S1 (e)),
Solving Eqs. (2) and (3) As mentioned above,
Combining Eqs. (2), (5b), (9a), and (9b) yields,
is the common ratio. Eq. (10) correlates the common ratio a and the number of droplets n, which is independent of any other parameters such as material property and device geometry.
inner liquid tip and thread neck radii; 2) the zero tip radius after the last droplet pinches off; and 3) uniform fluid velocity z v over the cross plane of the tip radius. These assumptions hold until the singularity occurs at the final stage of droplet pinch-off 6, 7 . 
Supplementary

